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Abstract
Background: Homeless women are at high risk of sexually transmitted infections (STIs) due to their adverse early-life experiences.
Objectives: This study aimed to examine the association between adverse early-life experiences and the risk of acquiring STIs among
homeless women in Tehran.
Patients and Methods: A descriptive-analytical cross-sectional study was carried out in 2014. The study recruited 241 homeless
women through quota sampling from the drop in centers and shelters affiliated to a local welfare organization in Tehran, Iran.
Data were obtained using questionnaires on demographics and adverse early-life experiences. Blood and urine samples were tested
for human immunodeficiency virus (HIV), herpes simplex virus 2 (HSV-2), syphilis, Chlamydia trachomatis, and Neisseria gonorrhea.
Descriptive statistics including frequency were calculated for all variables. To analyze the data at a significance level of 0.05, binary
logistic regression was used.
Results: The prevalence rates of HIV/AIDS, HSV-2, syphilis, Chlamydia trachomatis, and Neisseria gonorrhea were 8.29%, 23.65%, 14.93%,
11.61%, and 6.63%, respectively. The results of logistic regression showed that the risk of acquiring STIs increases by factors such as
sexual abuse (OR = 4.06; 95% CI = 1.21 - 13.6, P = 0.02), running away from home (OR = 4.46; 95% CI = 1.67 - 12.89, P = 0.03), drug use (OR
= 3.93; 95% CI = 1.13 - 13.58, P = 0.03), alcohol use (OR = 4.12; 95% CI = 1.38 - 12.24, P = 0.01), imprisonment and criminal records (OR =
2.72; 95% CI = 1.01 - 7.52, P = 0.04), premarital sexual activity (OR = 4.71; 95% CI = 1.06 - 13.84, P = 0.05), divorce (OR = 3.47; 95% CI = 1.06 -
11.32, P = 0.03), Nikah mut’ah (OR = 4.33; 95% CI = 1.39 - 13.49, P = 0.01), having multiple sex partners (OR = 5.2; 95% CI = 1.81 - 14.96, P =
0.02), and having unprotected sexual relationships (OR = 3.69; 95% CI = 1.00 - 13.62, P = 0.05).
Conclusions: Homeless women had high rates of adverse early-life experiences and overall 41.49% of them were affected at least by
one STI. Future interventions should focus on the reduction of adverse early-life experiences, especially during adolescence, includ-
ing the promotion of adolescent empowerment, promotion of condom use, and improvement of awareness of STIs.
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1. Background
Sexually transmitted infections (STIs) are one of the
most common infections in adults and a major global
health concern (1). STIs can cause acute conditions such as
cervicitis, urethritis, genital ulceration, pelvic inflamma-
tory disease, chronic pelvic pain, ectopic pregnancy, infer-
tility, neurological disorder, and cardiovascular diseases
in adults, neonatal death, premature delivery, blindness,
and severe disability in infants (2). Several risk factors and
markers are associated with infections, including individ-
ual factors (3), social and institutional contexts, in partic-
ular unsafe sexual behavior, drug use, discrimination and
social inequality (4, 5), poor access to healthcare services
(6), and prevalence of infections in sexual networks (7, 8).
All these factors strongly affect homeless women in Iran (9)
and in other countries (5, 6, 10).
Homeless women are considered a hidden population
of Iranian society since there are no accurate statistics re-
garding their population (11). There is little information on
the prevalence rate, risk factors, and other aspects of STIs
to guide specific preventive measures for homeless women
(12).
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2. Objectives
Given the significance of homeless women in the Ira-
nian society and the lack of previous research, this study
was conducted to examine the association between the
risk of STIs and adverse experiences during childhood and
adolescence among homeless women in Tehran.
3. Patients and Methods
3.1. Study Design and Participants
A descriptive-analytical cross-sectional study was car-
ried out in 2014. The study recruited 241 Iranians home-
less women aged 15 - 45 years using quota sampling from
12 drop-in centers and night shelters affiliated to the Wel-
fare Organization in Tehran. More details about the study
methodology are presented elsewhere (13). The sample size
was calculated with a confidence level of 0.95, an estimated
STI prevalence of 10% (14), and a d value of 0.04. The mini-
mum required sample size was 216. However, to reduce the
effects of measurement errors (related to blood sampling
and testing), we recruited 245 women. Four patients were
excluded due to problems with biological samples.
3.2. Data Collection
Data were collected using questionnaires and biolog-
ical sample testing. The questionnaires were developed
based on the findings of a qualitative study and a review
of the literature (15). Demographic data included age, level
of education, birth order, marital status, having children,
and source of income. Adverse early-life experiences in
the questionnaire included school leaving, history of sex-
ual, physical, and psychological abuse, running away from
home, childhood labor, regular smoking, drug use, alco-
hol use, imprisonment history and criminal records, im-
migration to Tehran, having tattoos, premarital sexual ac-
tivity, marriage, divorce, Nikah mut‘ah (temporary mar-
riage), having multiple sex partners, and having unpro-
tected sexual relationships under 18 years of age.
The face and content validity were evaluated in both
quantitative and qualitative methods. In order to assess
the content validity quantitatively, the content validity in-
dex (CVI) and the content validity ratio (CVR) were calcu-
lated (16). The CVR and CVI of the questionnaire were 0.91
and 0.94, respectively. Test-retest and Kuder-Richardson
correlation were used to determine the reliability of the
questionnaire. Test-retest and the Kuder-Richardson corre-
lation values were obtained as 0.81 and 0.70, respectively.
The questionnaires were completed and a unique ID num-
ber was assigned to each participant. Based on ID numbers,
we collected biological samples from participants in a pri-
vate room for testing. Blood and urine samples were sent
for serological testing to Avicenna Research Institute affil-
iated to the Academic Center for Education, Culture, and
Research (ACECR), Tehran, Iran.
3.3. Serological Testing
3.3.1. Blood Collection
Under sterile conditions, 4 mL of venous blood was col-
lected from each study participant. Blood samples were
centrifuged using Eppendorf™ refrigerated centrifuge
(manufactured in Germany). Sera were separated from
samples and all samples were transferred to the laboratory
for testing.
3.3.2. HIV
Samples were tested for HIV using the enzyme linked
immunosorbent assay (ELISA) method and DS EIA HIV
Ag/Ab Screen kit (manufactured in Italy), which had a
100% sensitivity and 99.6% specificity. ELISA tests were per-
formed following the instructions of the manufacturer. All
positive samples were retested using the Western blot test.
3.3.3. HSV-2
Samples were tested for HSV-2 using the ELISA method
and Euro Immune kit (manufactured in Germany), which
had a 95.7% sensitivity and 93.1% specificity. ELISA tests
were performed in accordance with the instructions of the
manufacturer.
3.3.4. Treponema pallidum (Bacterium Causing Syphilis)
Samples were tested for the detection of Treponema pal-
lidum using rapid plasma reagin (RPR) test and Bionic kit
(manufactured in Germany) with a sensitivity of 78% and
specificity of 98%. Specimens with high agglutination, low
agglutination, and no agglutination were considered pos-
itive, poor positive, and negative, respectively. Positive
cases were evaluated by the confirmatory assay of fluores-
cent treponemal antibody-absorbed test and the results
were interpreted.
3.3.5. Urine Collection
Self-collected first void urine (10 mL) in a sterile plas-
tic container was taken from all participants. These spec-
imens were transported to the laboratory without adding
a transport medium and stored at 4°C, and then examined
within a maximum period of seven days.
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3.3.6. Chlamydia trachomatis and Neisseria gonorrhea
To detect Chlamydia trachomatis and Neisseria gonor-
rhea, polymerase chain reaction (PCR) was used. DNA was
extracted using the Chelex®-extraction method. The detec-
tion and examination of PCR products were performed in
UV light.
3.4. Ethical Consideration
Participants were provided with clear explanations
about study purpose and background, the voluntariness of
participation in and withdrawal from the study, and con-
fidential management of the data. All of them provided
their written informed consent. All aspects of this study
were approved by the Ethics Committee of the Avicenna Re-
search Institute (with the code of 93.1272). Each study par-
ticipant was given a gift equal to $3. Participants had access
to the results of serological testing at will.
3.5. Statistical Analysis
The data were analyzed using the Statistical Package
for Social Sciences (SPSS) version 16.0 software (SPSS Inc.,
Chicago, IL., USA). Logistic regression was used to estimate
the effect of adverse early-life experiences of homeless
women on the prevalence of STIs with two dichotomous
dependent variables. The results were presented as odds
ratios, which estimate changes in the odds of the outcome
variable for each unit change in the independent variable.
For dichotomous independent variables, the odds ratios
measured the effect of being in one category compared to
the other. If the odds ratio was less than unity, it indicated
a decrease in the odds of the outcome while odds ratios of
greater than unity indicated an increase in the outcome.
A significance level of less than 0.05 was required to inter-
pret the results.
4. Results
The mean age of 241 homeless women was 32.3 ± 7.7
years and 41.2% of them were younger than 30. Most par-
ticipants (70.96%) were not married and 55.2% of them had
a low level of education. The demographics of the study
participants are presented in Table 1.
The prevalence rates of HIV/AIDS, HSV-2, syphilis,
Chlamydia trachomatis, and Neisseria gonorrhea were 8.3%,
23.65%, 14.93%, 11.61%, and 6.63%, respectively. The preva-
lence of STIs in the study participants is shown in Table 2.
All homeless women stated that they had at least two
adverse experiences in their childhood and adolescence.
Moreover, 239 (99.2%) women had three or more adverse
experiences in their childhood and adolescence. Adverse
Table 1. Demographics of Homeless Women Participated in the Study (N = 241)
Demographics No. (%) Min - Max Mean± SD
Age, y 15 - 45 32.3± 7.7
< 20 20 (8.3)
21 - 30 80 (33.2)
31 - 40 101 (41.9)
> 40 40 (16.6)
Birth rank 1 - 9
1 68 (28.2)
2 63 (26.2)
3≤ 110 (45.6)
Education
Primary 65 (27)
Secondary 68 (28.2)
High school diploma 96 (39.8)
academic degree 12 (5)
Marital status
Divorced 121 (50.23)
Single 34 (14.1)
Widowed 16 (6.63)
Married 70 (29.04)
Having children
Yes 174 (72.2)
No 67 (27.8)
Source of income
Under family support 74 (30.7)
Prostitution 60 (24.9)
Beggary 20 (8.3)
Manual labor 16 (6.6)
Selling drugs 13 (5.4)
Theft 2 (0.8)
Etc. 56 (23.2)
Total 241 (100)
experiences during adolescence in STIs-affected and STIs-
unaffected women are presented in Table 3. In order to
predict the risk of STIs in homeless women and to elim-
inate possible confounding variables, logistic regression
models were designed. Sexual abuse, running away from
home, drug use, alcohol use, imprisonment history and
criminal records, premarital sexual activity, divorce, Nikah
mut‘ah, having multiple sex partners, and having unpro-
tected sexual relationships were risk factors for acquiring
STIs in homeless women (P < 0.05). The results of logistic
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Table 2. Prevalence of STIs in the Study Participants
Laboratory Tests for Diagnosis of STIs No. (%) 95% Confidence Interval Sum
ELISA for HIV 21 (8.71) 5.15 - 12.27
241 (100)
Western blot confirmatory test for HIV 20 (8.29) 4.80 - 11.77
ELISA for HSV-2 57 (23.65) 18.28 - 29.01
RPR test for syphilis 45 (18.67 13.75 - 23.58
Fluorescent treponemal antibody-absorbed test for syphilis 36 (14.93) 10.43 - 19.43
PCR specific for Chlamydia trachomatis 28 (11.61) 7.56 - 15.65
PCR specific for Neisseria gonorrhea 16 (6.63) 3.48 - 9.77
regression analysis, odds ratios (ORs), and 95% confidence
intervals (CIs) are presented in Table 3.
The mean age at the onset of substance use and sexual
activity for homeless women was 17.02± 3.3 and 15.2± 3.8,
respectively.
Based on the result shown in Table 4, with each one-
year delay in the onset of substance use and sexual activ-
ity, the chance of acquiring STIs decreases by 38% and 23%,
respectively.
5. Discussion
This is the first study to evaluate the effects of adverse
early-life experiences on STIs among homeless women in
Tehran, Iran. The results of the study showed that homeless
women had high rates of adverse early-life experiences.
The prevalence of HIV/STIs was high compared to the gen-
eral population (17, 18), possibly due to adverse early-life ex-
periences.
In this study, over one-fifth (22%) of homeless women
reported a history of childhood sexual abuse and this
was a strong predictor of acquiring STIs. According to
Sweet and Welles study, women who were sexually abused,
sometimes or frequently, had significantly higher risks of
HIV/STI acquisition (1.5 - 4.2 times) than those who were
not abused (19). Childhood sexual abuse was associated
with higher rates of risky sexual behaviors such as sexual
intercourse in exchange for illicit drugs (cocaine, heroin),
arrests due to prostitution, and sexual intercourse with a
casual sex partner in adolescence, which exposed them to
STIs (20, 21).
In our study, homeless women who had run away from
home were 4.62 times more likely to become infected with
STIs. In Keuroghlian study, runaway increased 3.3 times the
risk of HIV infection compared to non-runaway (22). Run-
ning away from home puts adolescents at the risk of high-
risk behaviors (23), including substance abuse (24), delin-
quency and problematic behaviors (25), unprotected vagi-
nal or anal sex (22), violence, crime, prostitution, and other
health problems (25, 26), which put them at risk of STIs (23).
In this study, homeless women with drug and alcohol
use during their adolescence were 3.93 and 4.12 times more
likely to become infected with STIs. Besides, based on these
results, the early onset of drug use increases the risk of
STIs. In line with this study, previous studies showed drug
use and alcohol use were prerequisites for high-risk behav-
iors (27), including injecting drug use and needle sharing
(28), unplanned sex with new partners (29), sex with mul-
tiple partners (30), condomless sex (31), and trading sex for
drugs or money (32), which exposed the person to the risk
of STIs (27).
Our results revealed homeless women who had im-
prisonment and criminal records during adolescence were
2.72 times more likely to become infected with STIs. In
Khan et al. study, those who were incarcerated had an ap-
proximately 30% increased risk of current STIs (33). Pris-
ons are known as high-risk environments for the preva-
lence and spread of HIV/STIs due to a high level of risky
behavior in prisons (20, 33). Although those serving a sen-
tence may have been infected prior to entering prison, un-
doubtedly, there exists a risk for them to get infected in
prison through unsafe sexual activity (including sexual in-
tercourse between persons of the same sex), rape, unsafe
tattooing, blood exchange rituals, and exchange of injec-
tion equipment and other sharp instruments.
In this study, the mean age at the onset of sexual activ-
ity in homeless women was 15.2 ± 3.8 and over one-third
of them stated that they had premarital sex. Furthermore,
premarital sexual activity was a strong predictor of being
positive for at least one STI among the participants. Also,
the early onset of sexual activity increased the risk of STIs.
This finding is in line with previous studies from Tanza-
nia and other sub-Saharan African countries (21, 34), which
found a positive association between premarital sexual ac-
tivity and HIV prevalence. Age at the first sex is an impor-
tant risk factor for HIV. People who begin their sexual activ-
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Table 3. Logistic Regression for the Association Between Adverse Early-Life Experiences and STIs Among the Study Participants (N = 241)
High-Risk Experiences STIs-Unaffected STIs-Affected Total Frequency (%) Odds Ratio (95% CI) P
Leaving school before 18 years of age NS
Yes 62 (25.7) 71 (29.5) 133 (55.2)
No 85 (35.8) 23 (9.5) 108 (44.8)
History of sexual abuse* 4.06 (1.21 - 13.6) 0.02
Yes 13 (5.4) 40 (16.6) 53 (22)
No 134 (55.6) 54 (22.4) 188 (78)
History of physical abuse NS
Yes 25 (10.4) 76 (31.5) 100 (41.5)
No 122 (50.6) 18 (7.5) 141 (58.5)
History of psychological abuse NS
Yes 36 (14.9) 78 (32.4) 114 (47.3)
No 111 (46.1) 16 (6.6) 127 (52.7)
Running away from home 4.64 (1.67 - 12.89) 0.03
Yes 22 (9.1) 58 (24.1) 80 (33.19)
No 125 (51.9) 36 (14.9) 161 (66.81)
Childhood labor NS
Yes 36 (14.9) 56 (23.2) 149 (61.8)
No 111 (46.1) 38 (15.8) 92 (38.2)
Regular smoking NS
Yes 136 (56.4) 81 (33.6) 217 (90)
No 11 (4.6) 13 (5.4) 42 (10)
Regular drug use 3.93 (1.13 - 13.58) 0.03
Yes 91 (37.8) 67 (27.8) 158 (65.6)
No 56 (23.2) 27 (11.2) 80 (33.2)
Regular alcohol use 4.12 (1.38 - 12.24) 0.01
Yes 30 (12.4) 50 (20.7) 80 (33.2)
No 117 (48.5) 44 (18.3) 161 (66.8)
Imprisonment and criminal records 2.72 (1.01 - 7.52) 0.04
Yes 53 (22) 51 (21.2) 104 (43.2)
No 94 (39) 43 (17.8) 137 (56.8)
Immigration to Tehran NS
Yes 78 (32.4) 63 (26.1) 141 (58.5)
No 68 (28.2) 34 (14.1) 100 (42.3)
Having tattoos NS
Yes 68 (28.2) 34 (14.1) 102 (42.3)
No 79 (32.8) 60 (24.9) 139 (57.7)
Premarital sexual activity (any kind of sexual activity) 4.71 (1.06 - 13.84) 0.05
Yes 33 (13.7) 56 (23.2) 89 (36.9)
No 114 (47.3) 38 (15.8) 152 (63.1)
Marriage under 18 years of age NS
Yes 77 (32) 76 (31.5) 153 (63.5)
No 70 (29) 18 (7.5) 88 (36.5)
Divorce 3.47 (1.06 - 11.32) 0.03
Yes 28 (11.6) 34 (14.1) 62 (25.7)
No 119 (49.4) 60 (24.9) 179 (74.3)
Nikah mut ‘ah 4.33 (1.39 - 13.49) 0.01
Yes 28 (11.6) 33 (13.7) 61 (25.3)
No 119 (49.4) 61 (25.3) 180 (74.7)
Having multiple sex partners 5.2 (1.81 – 14.96) 0.02
Yes 44 (18.3) 62 (25.7) 106 (44)
No 103 (42.7) 32 (13.3) 135 (56)
Having unprotected sexual relationships 3.69 (1.00 - 13.62) 0.05
Yes 15 (6.2) 36 (14.9) 51 (21.2)
No 132 (54.8) 58 (24.1) 190 (78.8)
Abdication: NS, non-significant.
ity at a young age are more likely to have higher STI rates,
drug and alcohol use, multiple sexual partners, and unpro-
tected sex (21, 22).
Our study found that one-fourth of homeless women
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Table 4. Logistic Regression for the Association Between STIs and Age at the Onset of Substance Use and Sexual Activity in the Study Participants
Variable
STIs (Mean± SD)
Odds Ratio (95%CI) P Value
Yes No
Age at the onset of substance use (years) 14.88± 2.7 18.68± 2.7 0.62 (0.503 - 0.779) < 0.001
Age at the onset of sexual activity (years) 12.65± 3.74 16.55± 3.09 0.77 (0.676 - 0.898) 0.001
experienced divorce during adolescence and this issue in-
creased the risk of acquiring STIs by over 3 times among
them. In a study divorce was one of the most important gy-
necological and reproductive risk factors for acquiring HIV
(OR = 4.06) (25). Studies showed divorce is directly asso-
ciated with high-risk sexual behaviors including prostitu-
tion, having multiple sexual partners, lack of condom use
(35), extramarital sex (36), and the chance of acquiring HIV
(37).
In the present study, almost one-fourth of homeless
women engaged in Nikah mut‘ah during adolescence.
Homeless women with Nikah mut‘ah experience were over
4 times more likely to become infected with STIs. Accord-
ingly, the HIV prevalence was the highest among persons
who engaged in temporary marriage or cohabitation in
a polygamous relationship (37, 38). In this regard, Dibua
stated that traditional sexual behaviors (concubinage, pre-
and -extramarital sex) promoted practices and HIV/AIDS
risk behaviors such as prostitution or sex work, namely
multiple sex partnering (38).
Almost half of the homeless women in our study had
multiple sex partners during adolescence. Having multi-
ple sex partners was the strongest predictor of STI positiv-
ity among homeless women. Over one-fifth of participants
reported unprotected sexual relationships during adoles-
cence, which increased their risk of acquiring STIs by more
than 3 times. Studies showed having unprotected sex with
multiple sexual partners was the greatest risk factor for
STIs and HIV infection among women (24). Women with
multiple sex partners were less likely to use a condom and
were at a greater risk of acquiring STIs (24, 36-39).
5.1. Conclusions
In our study, most participants had high rates of ad-
verse early life experiences and 41.49% of homeless women
were affected by at least one STI. The increased rate of STIs
has, therefore, been inextricably linked to adverse early-
life experiences (mainly multiple sex partners). These find-
ings can be used to guide future preventive strategies for
HIV and other STIs targeting adverse early-life experiences.
Prevention programs should address factors leading to
high-risk experiences including the promotion of adoles-
cents’ empowerment, recommending condom use, and
improvement of awareness about STIs and HIV.
Our study had some limitations. Homeless women are
highly stigmatized in the culture of Iran and are hard-to-
reach for research purposes. Most of these women were
initially reluctant to cooperate with the research team be-
cause of the sensitivity of the subject. Therefore, the re-
searcher was present at the centers for a long time and
held training and consulting classes to treat them. The
long-term interaction between the researcher and these
women convinced them to participate in the study. The
cross-sectional nature of this study means that the estab-
lished associations do not necessarily indicate causality.
The most important limitation of this study was recall and
self-reporting.
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